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Optimization Method of Tunnel Blasting Parameters
Based on Monte Carlo Simulation
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Abstract ; In recent years, computer-controlled rock drilling rigs are introduced into tunnel engineering to
carry out blasting and excavation. In this paper, a blasting parameter optimization method based on
Monte Carlo simulation is proposed, and the blasting construction design of Angsiduo Tunnel is applied to
improve the application efficiency of the computer-controlled vehicle. The method includes borehole data
analysis, blasting scheme layout design, and Monte Carlo simulation to determine the optimal charge.
The results show that the contour surface generated according to the drilling data can optimize the

positioning of the blast hole, the number of holes and the amount of charge, so as to improve the

efficiency of blasting operation.
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Table 1 Surrounding rock grade and excavation

method of Angsiduo Tunnel
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Table 2 Physical information of surrounding rock
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Hb 5 A JE 22
— I, VLA FLALEZ
TR HILINE 3 R KR B fRoARR . AR BN 24
JE i MR S T R INERBRES A

WRiE , Tl AR s N KR B A TR Bk T
PR R R R IE TS R B AT R A4
2 RARWFFTHERERWAE
2.1 HifLEdR B
K FH S AL S it % 1 FH 42 ) 7 SE I PEAS 2
A ARRA M . BhAL R B AT 5 S 7 Al ) 4
VRIS 22 fib 544 37% 28 it o o o i 280 52 B0 e A
W, Zid R sk i g B, FapdiE C, LA
PEAG AR B LT R RE B, il =X (1) T A
R fLAE & -
E CK
E, = V.S (1)
X B, LA fLRE R E) HihidfER; C,
Jpd G K Sy REE R vV, AR S
PRI IR,
rhirfgs £, RAH(2) 1A
E, =ALP.g (2)
A TR FETAR L O ZEATRE ; Py i T
g HET],
M ipib B B L R 2 LU AE E I i YRR
B A B R RO R, B ALRE R E, Ron i




2025 No. 24

KORETSE R Y B B ERS R % 25

TR S R B AR BT AR T, Al L R i
PR AR M K R B R B L fL R
IR, B, FIARIMEIESE K,

5 B 22 I 0 11925 e R e S I A A AL L
Resr i i 1 s & 1a R &L L e REFL IR AR
fBVE A 80~280)/cm®, &l 1b /REGFLILRESE T
100~ 150]/cm’ , 4 25 (0] A5 50 3 B 2 - 1 A
W B2 A7 AE S AR R AIE

300 7300
£ 250 £ 250
= 200 = 200
o5 150 = 150F) e,
£ 100 100 AN W
-5 50 - 50
Mo L ! ! L A L L ! ! J
& 0 05 1 15 2 258 0 05 1 15 2 25
fLIF/m fLIF/m
a frE1 b frE2

B1 $hFLLbEeS*h
Fig.1 Distribution of drilling specific energy
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Fig.2 Blasting process
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Fig.3 Hole spacing layout for rock excavation

and blasting mode in Angsiduo Tunnel
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Table 4 Calculation formula for charge coefficient
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Fig.4 Process for determining blasting method
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Table 5 Sensitivity analysis determined by simulating

iteration times
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200 26 24 29
400 29 26 33
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800 33 29 34

1 000 33 30 34
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Fig.5 The blasting hole layout scheme

determined by Monte Carlo simulation
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